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SUNVISOR ASSEMBLY, SUNVISOR CORE
AND SUNVISOR

TECHNICAL FIELD OF THE INVENTION

The present invention relates sunvisors for automobiles,
especially to so-called twin-shell sunvisors, and more espe-
cially to clipped twin-shell sunvisors.

THE STATE OF THE ART

It 1s known 1n the art to manufacture cores for sunvisors
for automobiles by joining two shells, commonly known as
twin-shells, frequently made of polypropylene. An advan-
tage with this technology 1s that the polypropylene twin-
shells can be produced by a moulding process which makes
it possible to obtain very precisely defined and complex
parts. In particular, the internal sides of these shells can be
shaped to receive, guide and retain, in the desired positions,
different components of the sunvisor, such as the arm of the
sunvisor, the retention spring member frequently used to
keep the sunvisor in a desired position, vanity-pack, light
sources, etc., without the need for adding any intermediary
supports. This helps to reduce the number of components
and the assembly operations needed to produce a sunvisor.

The assembly of the twin-shells can be made by welding
or gluing of the perimeter of the twin-shell, or using screws
or clips. In the case of the so-called clipped twin-shell
sunvisores, the twin-shells are generally kept together by
several sets of clips. The male and female parts of these clips
are generally itegrated directly in the shells, that 1s, the
clips are obtained together with the rest of the shells 1n the
mould. When the two shells are brought together, the male
and the female parts interact to keep the shells together. For
example, EP-1545918-B1 teaches a sunvisor including a
kind of integrally moulded clips to keep two parts of the
sunvisor joined together.

A problem frequently mvolved with clipped twin-shell
sunvisors 1s a lack of rigidity. Due to the moulding toler-
ances, the clips allow a certain movement between the two
shells, so that one of the shell can slide 1n relation to the
other. Basically, due to these moulding tolerances, normally,
a male clip can slide at least a small distance 1n relation to
the complementary element, that 1s, the receiver or female
part. This 1s schematically illustrated i FIG. 1, which
schematically illustrates a portion 1000 of a shell with an
integrally moulded clip 1001, arranged to interact with a
window or opeming 1003 arranged 1n a portion 1002 of the
other shell. Due to the need for certain tolerances, to make
sure that the clip 1001 will be able to engage with the
opening 1003 during assembly of the sunvisor, the opening
1003 1s slightly wider than the width of the clip 1001, and
therefore, the clip can slide along the opeming, as illustrated
by the arrow 1n FIG. 1. Due to this freedom of movement,
the stiflness of the body once assembled by the clips 1s lower
than the stiflness obtained with other methods such as
welding or gluing Thus, sometimes, the stifiness of the
twin-shell core may not be enough to comply with the
quality demands imposed by customers. This problem may
be even more serious 1n the case of sunvisors for large
vehicles, such as SUVs and utility vehicles.

One way of increasing the stiflness of clipped twin shell
sunvisors 1s by increasing the thickness of the shells, thereby
increasing the stiflness of the individual shells and, thereby,
the stiflness of the assembled core. However, the mere
increase ol the thickness of the shells has a rather limited
ellect on the stifiness, and involves the disadvantage of
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increased weight and price of the shells. Also, an increase of
the thickness of the sunvisor reduces the free space available

for placing the sunvisor components.

Another known way of increasing the stiflness of the
assembly 1s by welding or gluing the two shells together.
Thereby, a fully closed profile 1s obtained, and the possibil-
ity of relative movement between the shells 1s strongly
reduced. The core comprising the two shells has the geom-
etry of a closed hollow body, the stiflness of which 1s far
higher than the sum of the stiflnesses of the individual shells.
Thus, this solution to the problem of lack of stiflness is
eilicient 1n that 1t allows for a substantial increase 1n stifiness
without any need for increased thickness and weight of the
components. However, a drawback with this method 1s that
the welding or gluing represents additional manufacturing
steps and components, and therefore implies an additional
cost 1n terms of time, labour and equipment.

U.S. Pat. No. 6,557,920-B1 discloses a sunvisor assembly
as per the preamble of claim 1, with two shells and with clips
interacting with complementary elements 1n order to join the
two shells. The clips are arranged with different orientations
and may block sliding 1n different directions.

DESCRIPTION OF THE INVENTION

A first aspect of the invention relates to a clipped twin-
shell sunvisor assembly comprising a first shell and a second
shell arranged to be joined together for forming a sunvisor
core. The assembly comprises a plurality of clips arranged
for interacting with corresponding complementary elements.
Each of said clips and each of said complementary elements
forms part of one of said first and second shells, preferably
as an 1ntegrally moulded part thereof. For example, in some
embodiments of the invention, all of the clips form part of
one of the shells, such as the first shell, whereas all of the
complementary elements form part of the other shell. In
other embodiments of the invention, one or more of the clips
form part of one of the shells, whereas the rest of the clips
form part of the other shell. For each clip forming part of one
of the shells, the corresponding complementary element
forms part of the other shell.

Once jomned together, the interaction between the clips
and the complementary elements keep the two shells
attached to each other and prevents one of the shells from
being separated from the other shell.

In accordance with the invention, and at least when the
shells are joined together, the clips, or at least some clips, are
arranged 1n groups, each group comprising at least a first clip
a second clip and a third clip. The fact that the clips are
arranged 1n groups or clip nodes implies that the clips are
placed close together. In a node or group of clips the clips
are grouped together so that when the shells are joined
together, the clips of a node or group of clips are close to
cach other. The distance between any clips of a group or
node of clips 1s less than 4 cm, preferably less than 2 cm, as
the presence of the mutually blocking clips close to each
other may serve to enhance stiflness of the assembly. That 1s,
cach clip of a group or node of clips 1s placed at a distance
from the other clips of said group of clips that 1s less than 4
cm, preferably less than 2 c¢cm. In accordance with the
invention, said first clip 1s arranged for blocking movement
of a second complementary element interacting with said
second clip 1n a first sliding direction when the first shell and
the second shell are joined together, said second clip 1s
arranged for blocking movement of a first complementary
clement interacting with said first clip 1n a second sliding
direction, such as a direction substantially perpendicular to
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said first sliding direction, and said third clip 1s arranged for
blocking movement of the complementary elements 1n a
third sliding direction which 1s an opposite direction to said
first sliding direction, when the first shell and the second
shell are joined together. In the present context, the term
“sliding direction” refers to a direction 1 which a shell
would move if sliding 1n relation to the other shell, when the
shells are joined together to form the core.

Thus, the combination of the two clips prevents the
relative sliding movements between the individual clips and
theirr complementary elements, that 1s, the kind of sliding
movements normally allowed by manufacturing tolerances,
for example, due to the fact that a female member 1is
designed oversized to make sure that 1t can receive the
corresponding male member during assembly of the shell,
taking manufacturing tolerances into account. This serves to
reduce the sliding of the shells 1n relation to each other, and
thus increases the ngidity of the sunvisor core.

In some embodiments of the invention, 1n each individual
group of clips, all of the clips form part of one of the shells,
whereas the corresponding complementary elements form
part of the other shell. In other embodiments of the inven-
tion, 1n one, more, or all of the groups of clips, one or more
of the clips form part of one of the shells, whereas the rest
of the clips form part of the other shell.

In some embodiments of the invention, said at least one
of said groups of clips additionally comprises at least a
tourth clip arranged for blocking movement of the comple-
mentary elements in a fourth sliding direction which 1s an
opposite direction to said second sliding direction. The
presence of the third and fourth clips can serve to further
enhance stiflness, by limiting the possibilities of relative
movement between clips and their complementary elements.
In some embodiments, one or more of the groups of clips can
comprise an even larger amount of clips arranged for block-
ing movement of the complementary elements in different
directions, such as five, six, ten or more clips.

In some embodiments of the invention, the first comple-
mentary element 1s a recess, such as a window, 1n a first wall
portion and said second complementary element 1s a recess
in a second wall portion, for example, wall portion that are
part of a projection extending from an inner surface of one
of said shells. Said first wall portion and said second wall
portion are placed at an angle with respect to each other, for
example, at a substantially right angle, that 1s, an angle of 90
degrees or approximately 90 degrees. For example, these
wall portions can form part ol reinforcing ribs or of a
polygonal element projecting from the mnner surface of one
of said shells.

In some embodiments of the mvention, the complemen-
tary elements corresponding to at least one group of clips
comprise recesses or openings in a plurality of walls or
projections extending from an inner surface of at least one
ol said shells; these walls or projections can extend from the
inner surface of the same shell, or some of the projections
can extend from an inner wall of one of the shells, and the
other ones can extend from an nner wall of the other shell.
These walls or wall portions can form part of reinforcing
ribs, or of separate projections extending from said inner
surface.

In some embodiments of the invention, said first clip and
third clip, as well as said second clip and a fourth clip are
configured so as to receive the corresponding complemen-
tary elements between said first and third clips, and between
said second and fourth clips, respectively. Basically, 1f only
one of these two pairs of clips were present, the correspond-
ing complementary member would be able to slide 1n one
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direction between the two clip, said direction being defined
by the pair of clips. The second pair of clips blocks this

possibility of movement. The two pairs of clips are advan-
tageously oriented at an angle with regard to each other, such
as perpendicularly to each other.

In some embodiments of the invention, at least some of
the complementary elements are embodied in reinforcing
ribs of at least one of said shells.

In some embodiments of the invention, at least some of
said clips are embodied 1n reinforcing ribs of at least one of
said shells.

In some embodiments of the invention, the assembly
comprises at least four groups of clips, preferably arranged
in correspondence with the four comers of the assembly.

In each group of clips, the clips are arranged close to each
other, so that each clip of said group of clips 1s placed at a
distance from the other clips of the group of clips that 1s less
than 4 cm, preferably less than 2 cm.

In some embodiments of the invention, in at least one
group of clips, all of the clips form part of the same shell.

In some embodiments of the invention, 1n at least one
group of clips, at least one clip forms part of said first shell
and at least another clip forms part of the second shell.

In some embodiments of the invention, said first shell and
second shell are moulded polypropylene shells.

A second aspect of the invention relates to a sunvisor core
comprising a sunvisor assembly as described above.

A Tfurther aspect of the invention relates to a sunvisor
comprising such a sunvisor core.

The term clip as used herein refers to some kind of
clastically deformable member for snap connection or simi-
lar of the two shells, by interaction between the clip of one
shell and a corresponding complementary element 1n the
other shell. In addition to the clips that form part of a group
of clips as explained herein, the assembly may obtain
additional clips.

A complementary element can be any kind of suitable
clement for providing a snap connection by engagement
with the corresponding clip; for example, some or all of the
complementary elements can be recesses or windows
formed 1n some kind of projection or projections from the
inner surface of one of the shells, for example, 1n reinforcing
ribs or other parts or elements extending from the inner
surface; the inner surface 1s the surface that will be facing a
corresponding 1nner surface of the other shell when the
shells are joined together to form the core. Alternatively o
complementarily, all or some of the complementary ele-
ments can, for example, be 1n the form of a wider top edge
of a r1ib or other protrusion from the surface of the second
shell, so that one or two flexible portions of a clip can retain
said wider top edge by engaging said edge by snap connec-
tion during assembly of the core. On the other hand, also the
complementary elements can be elastically deformable and
actually be constituted by clips. For example, 1n some
embodiments of the invention, the clips and their corre-
sponding complementary elements have the same or similar
shapes.

BRIEF DESCRIPTION OF THE DRAWINGS

To complete the description and 1n order to provide for a
better understanding of the invention, a set of drawings 1s
provided. Said drawings form an integral part of the descrip-
tion and illustrate embodiments of the invention, which
should not be interpreted as restricting the scope of the
invention, but just as an example of how the invention can
be carried out. The drawings comprise the following figures:
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FIG. 1 schematically illustrates how, 1n a prior art device,
a single clip can slide 1n relation to an opening 1n which 1t

1s 1nserted.

FI1G. 2 1llustrates two shells of an assembly in accordance
with one embodiment of the mmvention.

FIG. 3 schematically 1llustrates two clips and correspond-
ing female elements in accordance with one possible
embodiment of the invention.

FIG. 4A 1s a schematic perspective view of a group of
clips and the complementary female elements 1n accordance
with one possible embodiment of the invention.

FIG. 4B 1s a top plan view of the embodiment shown in
FIG. 4A.

FIG. 5 1s a top plan view of a group of clips and the
complementary female elements according to an alternative
embodient of the invention.

FIG. 6 1s a perspective view of a group of clips according,
to a possible embodiment of the invention.

FIGS. 7A and 7B are schematic perspective views of
another group of clips and complementary male elements, 1n
accordance with an embodiment the invention.

FIGS. 8A, 8B, 9A and 9B show variants of the embodi-
ment shown 1n FIGS. 7A and 7B.
FIGS. 10A and 10B 1illustrate a variant of the embodiment

of FIGS. 8A and 8B.
FIGS. 11A and 11B are schematic cross sectional views of
two embodiments of the invention.

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

FIG. 2 schematically illustrates two twin shells of a
twin-shell assembly for the core of a sunvisor, namely, a first
shell 1 comprising a plurality of reinforcing ribs 11, and a
second shell 2 comprising a plurality of reinforcing ribs 12.
Each shell 1s made of injection moulded polypropylene.
Reference numbers 30A, 30B, 30C and 30D represent
schematically indicated clips, arranged in four groups of
clips 30 in the first shell. These clips are arranged to interact
with corresponding complementary 40A, 40B, 40C and
40D, likewise arranged in four groups 40, in the second
shell, so as to keep the two shells together. In addition,
reference numbers 3A, 3B, 3C and 3D schematically 1llus-
trate clips arranged 1n two groups 3 and arranged to interact
with respective openings 4A, 4B, 4C and 4D arranged 1n two
square projections 4 extending from the inner surface of the
second shell. The clips and the complementary elements
such as the rectangular projections 4 are integrally moulded
parts of the respective shells 1 and 2.

FIG. 3 schematically illustrates a first clip 3A and a
second clip 3B of one of said groups of clips 3; the clips are
identical but the second clip 3B 1s rotated by an angle of 90
degrees with regard to said first clip 3A. The clips extend
from the iner surface of the first shell and interact with
respective windows 4A and 4B of a projecting portion 4
which 1s part of the second shell, so as to keep the two shells
joined together. Due to the need for manufacturing toler-
ances, the window 4A 1s slightly wider than the width of the
first clip 3A, and the window 4B 1s slightly wider than the
width of the second clip 3B. Thus, basically, 1f the second
clip were not present, the first window 4A would be able to
slide along the first clip 3A 1n the first sliding direction A
illustrated by an arrow 1n FIG. 3. Likewise, 11 the first clip
3 A were not present, the second window 4B would be able
to slide 1n the second shiding direction B likewise illustrated
by an arrow 1n FIG. 3. However, due to the presence of the
two clips 3A and 3B oriented at an angle of about 90 degrees
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with regard to each other, the first clip 3A blocks the sliding
of the second window 4B 1n the first sliding direction A and
the second clip 3B blocks the sliding of the first window 4A
in the second sliding direction B. Thereby, stiflness of the
assembly 1s enhanced.

Although two clips arranged accordingly can be enough
to enhance stiffness, 1n accordance with the invention there
are more clips, such as three or four clips. FIGS. 4A and 4B
illustrate an arrangement as per FIG. 3, but here the group
of clips 3 (ct. FIG. 2) comprises four clips 3A, 3B, 3C and
3C, each of them engaged with a corresponding window 4 A,
4B, 4C and 4D embodied 1n a substantially square and
hollow projection 4, comprising four walls 4', 4", 4", 4""
extending from the 1nner surface of the second shell. Thus,
the clips retain said square projection and thereby prevent
the second shell from being removed from said first shell.
That 1s, during assembly, the second shell 1s pressed against
the first shell, and the square projection 4 then forces the
clips to elastically bend outwards, and once the second shell
1s sutliciently close to said first shell (1in practice, when 1t 1s
touching said first shell), the clips 3A, 3B, 3C and 3C snap
into the respective windows 4A, 4B, 4C and 4D, whereby
the first shell 1 retains the second shell.

In FIG. 4B 1t 1s 1llustrated how the first clip 3A prevents
the square projection 4 (and, thus, the corresponding win-
dows) from moving in the first sliding direction A; the
second clip 3B prevents the square projection with its
windows from moving in the second sliding direction B. The
third clip 3C prevents the square projection 4A from moving
in the third sliding direction C, and the fourth clip 3D
prevents the square projection from moving in the fourth
sliding direction D.

FIG. 5 schematically illustrates a variant of the embodi-
ment shown 1 FIGS. 4A-4B; 1n this vanant, the clips 3A-3D
are arranged within the square projection 4, that 1s, the clips
are closer to each other and extend into the corresponding
windows 4A-4D from within the square projection.

FIG. 6 shows the clips 3A-3D 1n a perspective view. Of
course, 1nstead of using a square projection with windows
acting as the complementary elements, one could provide
the second shell with clips similar to the clips 3A-3D, but
slightly oflset, so as to interact with the clips of the first shell
to provide the locking of the shells to each other.

FIGS. 7A and 7B schematically illustrate an alternative
embodiment of the clips and of the corresponding comple-
mentary elements. In this case, the clips form double clips,
cach of said double clips or pairs of clips comprising two
flexible parts or clips 30A', 30A" and 30B', 30B", respec-
tively, facing each other, and the complementary elements
4A and 40B are designed to be 1nserted between these clips
so as to be retained between them. The first pair of clips 30A
prevents the complementary elements from being displaced
in the first sliding direction, and the second pair of clips 30B
prevents the complementary elements from being displaced
in the second sliding direction. In this case, the two double
clips 30A and 30B can be enough to prevent relative
movement between the clips and the complementary ele-
ments. Both the clips and the complementary elements are
arranged 1n correspondence with, and/or extend from, rein-
forcing ribs 11, 12 of the corresponding shell.

FIGS. 8A and 8B schematically illustrate an alternative
embodiment with three pairs of double clips 30A, 308, 30C
and complementary elements 40A, 40B and 40C, and FIGS.
9A and 9B schematically illustrate an embodiment with four
such pairs, 30A, 40A; 30B, 408; 30C, 40C; 30D and 40D.

Returning to FIG. 2, 1t can be observed how the first shell
comprises four groups 30 of such double clips 30A, 30B,
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30C and 30D, arranged in correspondence with reinforcing
ribs 11 of the first shell. In addition, and separate from these
reinforcing ribs, there are also two groups 3 of the simple
clips 3A, 3B, 3C and 3D described above. The correspond-
ing complementary elements are integrally moulded parts of
the second shell.

FIGS. 10A and 10B 1llustrate an alternative embodiment,
which differs from the one of FIGS. 8A and 8B 1n that the
angles between the adjacent clips and the adjacent comple-
mentary elements are not 90 degrees, but 120 degrees.
Obviously, the angles between adjacent clips or adjacent
complementary elements can be set at other values than 90
degrees or 120 degrees.

FIG. 11 A 1s a schematic cross sectional partial view of an
assembly 1n line with the embodiments of FIGS. 4A and 4B;
it can be observed how the walls 4' and 4" form part of the
second shell 2, whereas the clips 3A and 3C form part of the
first shell 1. However, as explained above, 1t 1s not necessary
that all of the clips of a group of clips form part of one shell,
whereas the corresponding complementary elements form
part of the other shell.

FIG. 11B 1illustrates an alternative embodiment, in which
one clip 3A forms part of the second shell and engages 1n a
window 4A 1n a wall 4' or projection or rib forming part of
the first shell, whereas another clip 3C, of the same group of
clips, forms part of the first shell 1 and engages 1n a window
4C of a wall 4" or projection or rib forming part of the
second shell.

Generally, 1n each group, the clips are close together, for
example, grouped together within a square or circular area
of less than 36 cm®, preferably less than 25 cm”, more
preferably less than 16 cm”®, more preferably less than 9 cm”,
and even more preferably less than 6 cm® or even less than
4 cm”. The presence of the mutually blocking clips close to
cach other may serve to enhance stiflness of the assembly.

In this text, the term “‘comprises” and 1ts derivations,
(such as “comprising”’, etc., should not be understood 1n an
excluding sense, that 1s, these terms should not be inter-
preted as excluding the possibility that what 1s described and
defined may include further elements, steps, etc.

On the other hand, the invention 1s obviously not limited
to the specific embodiments described herein, but also
encompasses any variations that may be considered by any
person skilled 1n the art, for example, as regards the choice
of materials, dimensions, components, configuration, etc.,
within the general scope of the invention as defined 1n the
claims.

The invention claimed 1s:

1. Clipped twin-shell sun visor assembly comprising a
first shell (1) and a second shell (2) arranged to be joined
together for forming a sun visor core, wherein the sun visor
assembly comprises a plurality of clips (3A, 3B, 3C, 3D,
30A', 30A", 30B', 30B", 30C", 30C", 30D', 30D") arranged
for interacting with corresponding complementary elements
(4A, 4B, 4C, 4D, 40A, 40B, 40C, 40D), each of the clips and
cach of the complementary elements forming part of one of
the shells, characterized 1n that at least when the shells are
joined together, the clips are arranged 1n groups (3, 30) of
clips wherein 1n each group (3, 30) of clips, the clips are
arranged so each clip 1s placed at a distance from the other
clips that 1s less than 4 cm, each group comprising at least
a first clip (3A, 30A"), a second clip (3B, 30B'), and a third
clip (3C, 30A") wherein the first clip (3A, 30A") 1s arranged
for blocking movement of a second complementary element

(4B, 40B) mteracting with the second clip (3B, 30B') 1n a
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first sliding direction (A) when the first shell and the second
shell are joined together, wherein the second clip (3B, 30B')
1s arranged for blocking movement of a first complementary
clement (4A, 40A) interacting with the first clip (3A) 1n a
second sliding direction (B), when the first shell (1) and the
second shell (2) are joined together and wherein the third
clip (3C, 30A") 1s arranged for blocking movement of the
complementary elements 1n a third sliding direction (C)

which 1s an opposite direction to the first sliding direction
(A), when the first shell (1) and the second shell (2) are
joined together.

2. Clipped twin-shell sun visor assembly according to
claim 1, wherein at least one of the groups of clips comprises
at least a fourth clip (3D, 30B") arranged for blocking
movement of the complementary elements 1n a fourth slid-
ing direction (D) which 1s an opposite direction to the second
sliding direction (B).

3. Clipped twin-shell sun visor assembly according to
claim 1, wherein the first complementary element (4A) 1s a
recess 1n a first wall portion (4') and the second comple-
mentary element (4B) 1s a recess 1n a second wall portion
(4"), wherein the first wall portion (4') and the second wall
portion (4") are placed at an angle with respect to each other.

4. Chipped twin-shell sun visor assembly according to
claim 3, wherein the angle 1s a substantially right angle.

5. Chipped twin-shell sun visor assembly according to
claim 1, wherein the complementary elements (4A, 4B, 4C,
4D) corresponding to at least one group of clips (3A, 3B, 3C,
3D) comprise recesses or openmings 1n a plurality of walls (4",
4", 4", 4'™") or projections extending from an inner surface
ol at least one of the shells (1, 2).

6. Chipped twin-shell sun visor assembly according to
claim 1, wherein the first clip (30A") and third clip (30A") as
well as the second clip (30B") and a fourth clip (30B") are
configured so as to receive the corresponding complemen-
tary elements (40A, 40B) between the first and third clips
and between the second and fourth clips, respectively.

7. Chipped twin-shell sun visor assembly according to
claiam 1, wherein at least some of the complementary ele-
ments are embodied 1n reinforcing ribs (12) of at least one
of the shells.

8. Clipped twin-shell sun visor assembly according to
claim 1, wherein at least some of the clips are embodied 1n
reinforcing ribs (12) of at least one of the shells.

9. Clipped twin-shell sun visor assembly according to
claim 1, wherein 1n each group of clips (3, 30), the clips are
arranged so that each clip 1s placed at a distance from the
other clips that 1s less than 2 cm.

10. Clipped twin-shell sun visor assembly according to
claiam 1, wherein, in at least one group of clips, all of the
clips form part of the same shell (1).

11. Chipped twin-shell sun visor assembly according to
claim 1, wherein, 1n at least one group of clips, at least one
clip forms part of the first shell (1) and at least another clip
forms part of the second shell (2).

12. Clipped twin-shell sun visor assembly according to
claim 1, wherein the first shell (1) and second shell (2) are
moulded polypropylene shells.

13. Clipped twin-shell sun visor assembly according to
claim 1, with the first shell (1) and the second shell (2) joined
together.

14. Clipped twin-shell sun visor assembly comprising a
sun visor core according to claim 13.
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